Summary. Five 
The effect of fasting goats for a period of 24 hr on milk components has been studied ; fasting was found to result in a decrease of milk, lactose and fat secretions (Annison, Linzell and West, 1968 ; Linzell, 1967) : total nitrogen and fat concentration rose while the lactose concentration in the milk dropped during that period. The changes in the fatty acid composition of milk fat during fasting depended on the origin of the fatty acids (Annison, Linzell and West, 1968) : there was a decrease in the relative concentration of milk fat fatty acids derived either completely or partly from synthesis within the mammary gland and containing 16 or less carbon atoms, while the C 18 acids derived entirely from plasma lipid precursors showed a compensatory increase. The same results were obtained on fasting lactating sheep (Emmanuel and Kennely, 1983) . All these studies were limited to only the major fatty acids present in the milk fat.
The biosynthesis of the odd-numbered and branched-chain fatty acids present in milk fat was investigated in a previous study (Massart-Le6n et al., 1983) on perfused goat mammary glands ; it was shown that propionate acts as a precursor in the synthesis of odd-numbered and monomethyl-substituted branched-chain fatty acids (1). (Massart-Le6n et al., 19811. ) .
Results.
After a 24-hr fast, the milk yield fell to 54.9 ± 7.5 (SEM) % of the mean yield on control days and decreased to 28 ± 5.7 (SEM) % after 48 hr. Total fat secretion (mg/min) fell to 88 ± 11.5 (SEM) % after 24 hr of fasting and to 55.0 ± 13.5 (SEM) % after 48 hr. After 48 hr, the triacylglycerol concentration of the milk rose, the amount being about twofold (10.7 g %) that of the control value (5.9 ± 0.5 g %, SEM1.
The fatty acid composition of milk fat before and at different intervals during fasting is shown in table 1. The fatty acids are presented as follows : group 1, straight-chain fatty acids with an even number of C atoms ; group 2, straightchain fatty acids with an odd number of C atoms ; group 3, monomethyl-substituted branched-chain fatty acids ; group 4, branched-chain fatty acids with iso or anteiso-configuration ; group 5, unsaturated fatty acids.
It is clear from table 1 that the composition of most of the fatty acids in groups 1, 2, 3 and 5 differed significantly from the controls, even after only 24 hr of fasting. The differences increased after a 40-48 hr fast. The effect of fasting on the proportions of group 4 fatty acids was much less pronounced. The concentrations of most of these fatty acids did not differ significantly from the control after 24 hr. Even after 40 hr, fewer acids showed significant differences in concentration than in groups 1, 2, 3 and 5.
Another striking fact during fasting was the decrease in the concentration of fatty acids with chain lengths of < 16 C atoms, the effect being most marked for fatty acids with the shortest chain length. C »:o , C»:!, C 18:0 , C 18:1 and C 18:2 increased during fasting, while C i8:3 and C 2o:o did not change significantly. Acids belonging to group 4 showed an analogous, but less evident, tendency : fatty acids with chain lengths of < 16 C tended to decrease during fasting, while those with longer chain lengths seemed to increase.
Discussion.
The focal point of this study is the effect of fasting on the composition of odd-numbered and branched-chain fatty acids present in milk fat. The diet of our goats was rich in concentrates which would suppose a higher supply of propionate to the mammary gland. Therefore, the relative proportions of oddnumbered and monomethyl-substituted fatty acids in control milk samples should be higher than those obtained with a more balanced diet. This could be advantageous in studies on the influence of fasting on these fatty acids since specific decreases might be more obvious.
Linzell (1967) and Annison, Linzell and West (1968) (Hansen, Shorland and Cooke, 1958) . Blood propionate levels were not followed in our study. Hartmann and Lascelles (1965) (Duncan and Garton, 1978) . Barley-fed lambs and goats lay down subcutaneous fat depots with high proportions of monomethyl-substituted branched-chain fatty acids (Duncan, Orskov and Garton, 1972) .
In the present study, the composition of iso-and anteiso-branched-chain fatty acids (group 4) changed less than the fatty acids of groups 1, 2, 3 and 5, even after 48 hr of fasting. However, they followed the same trend, as the proportion of long-chain acids (anteiso-C17 and i SO -C I8 ) increased whereas shorter-chain acids, including i SO -C 17' decreased. Neither iso nor anteiso-fatty acids increased in the milk fat of perfused goat mammary gland receiving propionate (Massart-Le6n et al., 1983) . Several metabolic pathways may be involved in the supply of iso and anteiso-branched-chain fatty acids to the mammary gland. Isobutyric, isovaleric and 2-methylbutyric acids are produced when microbes in the rumen attack valine, leucine and isoleucine, respectively ; these acids serve as primer molecules for branched-chain fatty acid synthesis (C l3 , C 14 , C 15 , C 16' Ci! and C 18 ) (Allisson et al., 1961 ; Emmanuel, 1974) .
Keeney, Katz and Allison (1962) also detected these acids in blood serum lipids and calculated that the amount of C 15 branched-chain acid passing into the lower digestive tract from the rumen could easily account for more than half of the C 15 branched-chain acid in butterfat. ' S o-C l5 , C 16 and Ci! and anteiso-C l3 , C 15 and Ci! were found in the adipose tissue of cows, sheep and goats Cooke, 1956, 1958 ; Duncan and Garton, 1978) . It is suggested that, by analogy with the long-chain fatty acids of groups 1 and 2, the long-chain fatty acids of milk (anteiso-C17 and ' SO -C l8 ) are derived by adipose tissue lipolysis during fasting . The reduction in 'SO-C l3 , C 14 , C 15 , C 16 , C » and anteiso-C '5 in the milk fat can be interpreted as a decrease in their synthesis from branched-chain amino acids and their metabolites in the goat mammary gland. Linzell (1967) reported that plasma arterial levels of a-amino-N decreased and mammary arterio-venous a-amino-N differences declined sharply in fasting goats. Horning et al. (1961) (Chilliard et al., 1978) , plasma FFA levels increase considerably and the pattern of milk straightchain fatty acid composition is very similar to changes in fasting animals (Chilliard et al., 1977) ; the lipoprotein lipase activity of omental adipose tissue is extremely low after a 48-hr fast and high after 7-day refeeding (Chilliard et al., 1979 Ces observations nous conduisent à supposer que la diminution proportionnelle des acides gras à courte chaîne serait dûe à l'inhibition de la synthèse endogène de ceux-ci au niveau de la glande mammaire, tandis que l'augmentation relative des acides gras à longue chaîne pourrait être attribué à la lipolyse du tissu adipeux.
